Bimodal effect of advanced glycation end products on mesangial cell proliferation is mediated by neutral ceramidase regulation and endogenous sphingolipids.
Advanced glycation end-products (AGE) are generated by chronic hyperglycaemia and may cause diabetic microvascular complications such as diabetic nephropathy. Many factors influence the development of diabetic nephropathy; however, dysregulation of mesangial cell (MC) proliferation appears to play an early and crucial role. In this study, we investigated the effects of AGE on rat MC proliferation and the involvement of sphingolipids in the AGE response. Results show a bimodal effect of AGE on MC proliferation. Thus, low AGE concentrations (<1 microm) induced a significant increase (+26%) of MC proliferation, whereas higher concentrations (10 microm) markedly reduced it (-24%). In parallel, AGE exerted biphasic effects on neutral ceramidase expression and activity. Low AGE concentrations increased neutral ceramidase activity and expression, whereas high AGE concentrations showed opposite effects. Surprisingly, neutral ceramidase modulation did not result in changes of ceramide levels. However, the AGE (10 microm)-inhibitory effect on MC proliferation was associated with accumulation of sphingosine and was specifically prevented by blocking glucosylceramide synthesis, suggesting that the high AGE concentration effects are mediated by sphingosine and/or glycolipids. On the other hand, treatment of cells with low AGE concentrations led to an increase of sphingosine kinase activity and sphingosine-1-phosphate production that drove the increase of MC proliferation. Interestingly, in glomeruli isolated from streptozotocin-diabetic rats, a time-dependent modulation of ceramidase activity was observed as compared with controls. These results suggest that AGE regulate MC growth by modulating neutral ceramidase and endogenous sphingolipids.